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PROBLEM TO BE SOLVED: To improve workability and 
enable uniform laminating by forming silicone resin layers 
having specified thickness and hardness on at least one 
side of a thin metallic sheet through injection molding. 
SOLUTION: A packing material composed of a silicone 
resin-metal composite body has a disc shape, where a 
thin metallic sheet 1 1 composed of a stainless steel 
sheet provided with ring-shaped projection and recess 
parts A, and silicone resin layers having rib parts 21 are 
partially formed in a concentric circle thereon. Thus, the 
stainless steel sheet 1 1 provided with the projection and 
recess parts is placed and retained in a male mold, and 
liquid silicone resin is injected form a gate of a female 
mold. The thickness of the silicone resin layer after the 
injection molding is 0.05-1.0 mm. The hardness of the 
silicone resin layer after the injection molding is 40-70, 
preferably 50-60. The hardness is measured in 
accordance with JISK-6301 spring-type hardness test, 
type A. 



LEGAL STATUS 
[Date of request for examination] 04.07.2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



(21) Application number : 09-296541 

(22) Date of filing : 29.1 0.1 997 




http://wwwl 9.ipdlJpo.goJp/PA1 /result/detail/main/wAAADqaWCxDA41 1 1 29396P1 .... 15/11 /25 



Searching PAJ 



2/2 ^— V 



of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl g.ipdl jpo.gojp/PAl/result/detail/main/wAAADqaWCxDA41 1 1 29396P1 .... 1 5/1 1 /25 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Silicone resin-metal complex from which a degree of hardness (JISK6301 spring 
formula hardness test A type) comes [ thickness ] to form the silicone resin layer of the range of 
40-70 by the irijection-molding method by 0.05mm - 1 .0mm at least on one side of a sheet 
metal. 

[Claim 2] Silicone resin-metal complex according to claim 1 which comes to use for a front face 
the sheet metal which has irregularity. 

[Claim 3] Silicone resin-metal complex according to claim 1 to 2 characterized by using for the 
separator of a fuel cell. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCFflPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention can be suitably used as cushioning 
materials, such as electrical and electric equipment and electronic parts, packing material, a 
spacer, especially separator of a fuel cell, and relates to a complicated configuration and the 
silicone resin-metal complex which can miniaturize parts. 
[0002] 

[Description of the Prior Art] From the former, since silicone rubber is excellent in properties, 
such as thermal resistance and electric insulation, it is used for various uses, such as the 
above-mentioned cushioning material and a spacer. 
[0003] 

[Problem(s) to be Solved by the Invention] if it is going to consist of the above-mentioned 
silicone rubber simple substance and is going to include the thing of a comparatively thick thin 
thin film in the electrical and electric equipment, electronic parts, etc. as it is — that Siwa is 
generated on a thin film **** — a thin film comrade — sticking — removing — ****** — the 
problem was in the workability of ** Then, in order to cancel such a trouble, the layered product 
which carried out compound unification with the silicone rubber simple substance and the sheet 
metal of non-elasticity is known (for example, JP,4-86256,A, JP,2-470,U). 

[0004] as the method of the above-mentioned compound unification, usually, the silicone rubber 
sheet was laid at least in one side of a sheet metal, although the method of carrying out heating 
pressurization was performed, when laying partially, alignment was difficult and there was a 
problem of difficulty in sticking uniformly by some which are further irregular on the surface of a 
sheet metal 
[0005] 

[Means for Solving the Problem] When this invention finds out the silicone resin-metal complex 
which can cancel an above-mentioned trouble and makes it the summary, a degree of hardness 
(JISK6301 spring formula hardness test A type) is in the silicone resin-metal complex from 
which thickness comes to form the silicone resin layer of the range of 40-70 by the injection- 
molding method by 0.05mm - 1.0mm at least on one side of a sheet metal. 
[0006] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. As a sheet metal 
used for this invention, although a steel plate, a stainless steel plate, a plating processing steel 
plate, an aluminum plate, a copper plate, a titanium board, etc. are suitable, it is not limited to 
these. The thing of the range of 0.1 -2.0mm is suitable for the thickness of a sheet metal, and 
what has irregularity on a front face can be used. This irregularity is-like 3-dimensional 
structure, although the configuration changes with uses etc., and a use corresponds [ the slot 
for passage on the fuel gas etc. ] in the separator of a fuel cell, especially a solid-state 
macromolecule type fuel cell. 

[0007] In addition, it is desirable to prepare various primer layers in the field which touches the 
silicone resin layer of a sheet metal from the point of adhesion. What is necessary is Just to 
cover this primer layer with the usual methods, such as a spray method and a dipping method. 
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As for the thickness of a primer layer, it is desirable that it is the range of 0.01 micrometers - 
5.0 micrometers, and it has few improvement effects of adhesion at that by which acjjustment of 
application thickness is difficult with that, there is, and it exceeds 5.0 micrometers in less than 
0,01 micrometers. 

[0008] The silicone resin used although a silicone resin layer is formed at least in one side of the 
above-mentioned sheet metal is liquefied silicone resin, and can use a 2 liquid type thing by 
usual added type liquefied silicone resin, and viscosity is 103-104. The resin of a poise (25 
degrees C) can use it suitably. Viscosity is 103. In the thing of under a poise, it is too soft, is 
hard to deal with it, and is 104. It is in the inclination which is easy to be inferior to the fluidity at 
the time of injection molding in the thing exceeding a poise, moreover, you may add bulking 
agents, such as an impalpable-powder silica, cay right [ that ] soil, and a high temperature 
conductivity inorganic filler, if needed 

[0009] forming a silicone resin layer by the injection-molding method in this invention — the 
feature — it is — as an injection-molding method — a sheet metal — metal mold — the so- 
called insert molding method for holding inside and injecting a resin — depending — ****ing — 
as a die temperature — as the range of 130-180 degrees C, and injection pressure — 150 - 500 
Kgf/cm2 What is necessary is to decide suitably the conditions which neither a foam nor a 
barricade generates, and just to fabricate them in the range. 

[0010] Let thickness of the silicone resin layer after injection molding be the range of 0.05mm - 
1 .0mm. 0. by less than 05mm, exact injection molding carries out, and it is hard to come out of 
****** and the elasticity effect, and is inferior to the availability as packing material, and there 
is a problem which will be said if it miniaturizes and becomes ****** and cost quantity at the 
thing exceeding 1.0mm for the use as an object for the separator of a fuel cell, especially a 
solid-state macromolecule type fuel cell 

[001 1] furthermore, the degree of hardness of the silicone resin layer after injection molding — 
40-70 — it is necessary to consider as the range of 50-60 preferably The measuring method of 
a degree of hardness is JISK6301 . Spring formula hardness test It carries out by being based on 
A form. It elapses and is hard to deal with it, and when 70 is exceeded, there is a problem [ that 
this degree of hardness is soft at less than 40 ] that become hard too much and elasticity is 
missing. 

[0012] Although the complex of this invention can be used for cushioning materials, such as 
electrical and electric equipment and electronic parts, packing material, a spacer, an O ring, etc., 
it can be used suitable for especially the use of the separator of a fuel cell (solid-state 
macromolecule type fuel cell). A miniaturization is required more, and since such separator piles 
up and uses many separator, precision is excellent, the good separator of productivity is 
demanded, and the complex of this invention which forms a silicone resin layer with injection 
molding is easy to satisfy such a demand. 
[0013] 

[Example] Hereafter, although )an example is explained, this invention is not limited to this. 
(Example Djnjection molding shown in the cross-section schematic diagram of drawin g 2 — 
public funds — type was used and the packing material of the silicone resin-metal complex 
shown in the cross-section schematic diagram of drawin g 1 was obtained The packing material 
of drawin g 1 is a disk-like thing, and the silicone resin layer 2 which has the rib section 21 is 
partially formed in this front face in the shape of a concentric circle with the sheet metal 1 1 
(thickness of 0.3mm) which consists of a stainless steel plate which formed the concavo-convex 
section A in a circle. 

[0014] In the thickness of the silicone resin layer 2, the configuration of 60-100 micrometers and 
the rib section 21 forms two things of a simultaneously cross-section trapezoidal shape with a 
width-ofH^ace [ of 500 micrometers ] x height of 500 micrometers, respectively by circular 
packing by which, as for packing material, the outer diameter prepared the rib section partially to 
the shape of a concentric circle by 200mm. The degree of hardness of the silicone resin layer 2 
was 60. 

[0015] injection molding which showed the above-mentioned packing material in the cross- 
section schematic diagram of drawin g 2 — public funds — it manufactures using the injection- 
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molding equipment using type, and the stainless steel plate 1 1 which prepared the concavo- 
convex section as shown in drawing 2 is laid in a male 4, and is held, and liquefied silicone resin 
is injected from the gates 3 and 3 of a female 5 

[0016] It is a product made from Shin-etsu Chemistry as liquefied silicone resin. KE-1 950-60 are 
used and they are 1 60 degrees C of die temperatures, and injection pressure 300 Kgf/cm2. On 
conditions, it injection molded on one side of a stainless steel plate (ME[ by surface priming 
Toshiba Silicone ]- 21). After unmolding, the packing material of the cross-section schematic 
diagram shown in drawin g 1 was obtained. In the obtained packing material, the adhesive property 
between a stainless steel plate and a silicone resin layer was good, and there was no ablation 
etc., generating of a barricade, a foam, etc. was not seen, but it was satisfactory on the 
performance as packing material. 

[001 7] (Example 2) Next, the fuel cell separator made from silicone resin 1 metal complex which 
it comes to form by the injection-molding method as other examples is explained based on 
drawin g 3 -10. The metal main part 31 of separator set to type 30 from a sheet metal is set. 
injection molding shown in drawin g 3 — public funds — After forming in the unilateral side 32 of 
the main part 31 of separator sealant 33a which consists of a silicone resin layer (degree of 
hardness 60) by the injection-molding method, injection molding which showed the main part 31 
of separator to draw ing 4 — public funds — it set to type 34, sealant 33b which becomes the 
other sides 35 of separator **** 31 from a silicone resin layer (degree of hardness 60) was 
formed by the injection-molding method, and the fuel cell separator 36 shown in drawin g 5 -6 
was formed 

[0018] the thickness of the main part 31 of separator is 0.3mm, and the irregularity-like gas slot 
pattern 38 forms it in a center section 37 by press forming or etching processing — having — 
the periphery section 39 — a reactant gas path — a hole 40 and a pin — a hole 41 and the 
cooling-medium path 42 punch — having — a reactant gas path — the hole 40 and the center 
section 37 are opened for free passage by the irregularity-like reactant gas path section 43 The 
top face of the gas slot pattern 38 of the shape of irregularity of the main part 31 of separator 
forms the electrode contact section 44, and corrosion-resistant and right conductive surface 
treatment is performed to the electrode contact section 44. 

[0019] As shown in drawing 5 and drawin g 7 , sealant 33a in which the base section 45 of a 
tabular and the rib section 46 of a protruding line were formed is put on periphery section 39a of 
the unilateral side 32 of the main part 31 of separator in one. As shown in drawin g 6 and drawin g 
7 , sealant 33b which consists only of the base section 47 of a tabular is put on periphery 
section 39b of the other sides 35 in one. 

[0020] The sheet metal corrosion resistance rigid-body board (0.1mm in SUS304, thickness) 48 
is interposed in the reactant gas path section 43 between the periphery sections 39a and 39b of 
the both-sides side of the main part 31 of separator, and sealants 33a and 33b, the sheet metal 
corrosion resistance rigid-body board 48 is put on sealants 33a and 33b in one, and circulation of 
the reactant gas in the inside of the reactant gas path section 43 is secured. The thickness of 
the base sections 45 and 47 of sealants 33a and 33b is 50-350 micrometers preferably, and is 
60-200 micrometers especially preferably. 

[0021] 1st rib section 46a formed so that it might go around the rib section 46 along with the 
common-law marriage of sealant 33a, and a reactant gas path — it is formed from 3rd rib 
section 46c formed so that it might go around the periphery of 2nd rib section 46b formed so 
that it might go around the periphery of a hole 40, and the cooling **** path 42, and the cross- 
section configuration of the rib section 46 is making the shape of a cross-section abbreviation 
semicircle with a width of face [ of 500 micrometers ], and a 

[0022] As shown in drawin g 7 , the fuel cell separator 36, 49, and 50, an electrode 51, and SUPE 
1 SA 52 are put together, and the cell unit 53 is constituted. As shown in drawin g 8 , the fuel cell 
separator 49 is formed in the sealant 55 of the side in which the rib section 54 was formed like 
the fuel cell separator 36 except for the point that the refrigerant free passage way 59 which 
opens the center section 57 and the cooling-medium path 58 of the main part 56 of separator 
for free passage is formed. 

[0023] As shown in drawin g 9 , the fuel cell separator 50 is formed in the sealant 61 of the side 
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in which the rib section 60 is not formed like the fuel cell separator 36 except for the point that 
the refrigerant free passage way 65 which opens the center section 63 and the cooling-medium 
path 64 of the main part 62 of separator for free passage is formed. 

[0024] As shown in draw ing 10 , the laminating of two or more cell units 53 is carried out further, 
a terminal 66, the electric insulation board 67. and a pressure plate 68 are arranged in those both 
sides, it presses down to a pressure plate 68, a load (it expresses as the drawin g 8 Nakaya mark) 
is added, and the cell stack 69 is constituted. 

[0025] thus, the attached cell stack 69 — nitrogen gas — gage pressure 0.294MPa — also 
setting — a power generation situation that there is very little leak and actual — also setting — 
gage pressure — private seal and the endurance of leak of reformed gas and air were also 
good at 0.196 MPa(s) each 
[0026] 

[Effect of the Invention] As mentioned above, in the silicone resin-metal complex of this 
invention, by forming a silicone resin layer by the injection-molding method, it has the advantage 
that the complex of a three-dimensional configuration can be manufactured correctly and 
efficiently, and can be suitably used as cushioning materials, such as various electrical and 
electric equipment, electronic parts, etc., packing material, a spacer, especially separator of a 
fuel cell (solid-state macromolecule type fuel cell). 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not. reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the cross-section schematic diagram showing the packing material which is an 
example of the complex of this invention. 

[ Drawin g 2] injection molding for fabricating the packing material of drawin g 1 — it is the cross- 
section schematic diagram showing a public-funds type example 

[ Drawin g 3] injection molding for fabricating the fuel cell separator using the complex of this 
invention — it is a public-funds type important section cross section 

[ Drawin g 4] injection molding shown in drawin g 3 — public funds — injection molding different 
from type — it is a public-funds type important section cross section 

[ Drawin g 5] It is drawing showing the whole surface side of the fuel cell separator of the example 
of this invention. 

[ Drawin g 6] It is drawing showing the side side of the fuel cell separator of drawin g 5 . 

[ Drawin g 7] It is the important section expanded sectional view of the cell unit which carried out 

the laminating of two or more fuel cell separator, and formed it. 

[ Drawin g 8] It is drawing showing another fuel cell separator which forms the above-mentioned 
cell unit. 

[ Drawin g 9] It is drawing showing still more nearly another fuel cell separator which forms the 
above-mentioned cell unit. 

[ Drawin g 1 0 ] It is drawing showing the cell stack formed combining the above-mentioned cell 
unit. 

[Description of Notations] 
1 1 — Sheet Metal 
2 — Silicone resin layer 
21 — Rib section 



[Translation done.] 
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